Cellular autophagy in proximal tubules of early diabetic rats following insulin treatment and islet transplantation.
The influence of insulin treatment (group 1) and allogenic islet transplantation (group 2) on renal cellular autophagy were evaluated in adult Lewis rats in the early phase of streptozotocin-induced diabetes mellitus--a condition in which autophagy is inhibited and renal mass is increased. Three days after insulin treatment or islet transplantation (IT), the right kidney was resected and cortical tubular tissue was examined by quantitative electron microscopy. In group 1, the volume and numerical densities of autophagic vacuoles (AVs) increased by 70% and 80% respectively in the proximal tubular cells compared with saline-injected controls. The additive effect of unilateral nephrectomy (Ux) on cellular autophagy was investigated 1 or 2 days after Ux. Compared with the resected right kidney, the volume and numerical densities of AVs in the remnant left kidney decreased by 49% and 43% in the insulin-treated rats, and by 43% and 39% in the saline-injected diabetic animals. In group 2, the volume and numerical densities of AVs increased by 45% and 44% in parenchyma regressing from diabetic hypertrophy after IT, compared with sham-operated controls. After Ux, the volume and numerical densities of AVs decreased by 49% and 43% in IT rats, and by 41% and 53% in the still diabetic sham-operated animals. The data show that inhibition of cellular autophagy in the proximal tubules of the early diabetic kidney can be reversed by insulin replacement, despite the fact that insulin per se inhibits cellular autophagy in the nondiabetic kidney.(ABSTRACT TRUNCATED AT 250 WORDS)